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(54) PARALLEL PROCESSOR AND METHOD FOR SOLVING CHARACTERISTIC VALUE 
PROBLEM OF SYMMETRICAL MATRIX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately and 
efficiently calculate a characteristic value or 
cheacteristic vector by a computer system which 
processes a characteristic value problem of a real 
symmetrical matrix. 

SOLUTION: A deforming means 1 generates a 2nd matrix 
by shifting diagonal elements of a 1st matrix of real 
symmetry by 7. A 1 st parallel processing means 2 finds 
the characteristic value X and the characteristic vector 
(v) of the 2nd matrix in parallel by a one-sided Jachobian 
method and a counting-back means 3 finds the 
characteristic value A, of the 1 st matrix by subtracting y 
from X. Even when the 1st matrix has two characteristic 
values which are different in only sign, they are shifted 
to obtain an accurate solution. Similarly, the diagonal 
elements are shifted to generate a positive-valued 
symmetrical matrix, which is decomposed by cholesky 
decomposition to make it possible to efficiently perform 
a tridiagonalizing process. Further, the elements of the 

tridiagonal matrix are shifted and deformed into a block bidiagonal matrix and then its 
simultaneous equations can be solved recursively. 
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«rtBm2 0)*T5iJ$aafiP»l=^91UT. KSS2<Dfr5>JI~ 

ffi3#e*<3jttofciiUffim2<D*T$i]<D@*'<* h^^msB 

3 ] uriam i ©M5U5as*Kii. i&fBg 2 <n 
'fimoftMfr *MiZfi&l$:mc-cme>i\Z>Wi 3 <Dff5U0) 

KltSfT5iJ<D5iJ^^ K;U£fiJfilLTttg5SJ2a>fT$>ja>B 

Mo 

s^ki*. i!iiem2©=fT5ij©*ji6-r*2oja±<D@^<iS 

1 S2a<B3£?i]fli3®gg 0 

fries i ©tT^wawffiSfflaraffia^si: 

fcB#. 

2 <DfT$IJ£±fifc-f 

WIBS2(Dfi5>J*«S!tfiP»l=»tllUT. Km2 0)ft5iJI= 



2a>fr*iJ££ji£U 

«trffim2©fi9iJ*sasP«-l=;»filUT. Km2fl)S5>Ji= 
ctiwks 1 <*m?ij<z>@*r - 1 &&mb-?z> 

«trsHiE<i34«!iT5ij^. n a ninmttm* (Damnum. 

MIBm4©fT5iJ*a»8P^I^SILr. SSg4CDfr5iJI- 

ttfcMtT, ltrE*»»lT5>Jf=»lC-r4S2<0=«S*ft 
<Sx^> - i: *Wa&-*-«ttaiaatta. 

*i±-5ci:i=«*:y, KM*? hjutmasttriftai*? 

hM}#«SffttMXL. ttRSffRSflffiLTRG 
S 4 (Dif 5iJ £KR ** £ C £ £ f *R#JS 8 IE«0> 
RRaRRR. 

[R*Ri o] ttE*2a>ttRAR.*Rfi. «res4 

li. flirES4©f?$U<DSiyST£;hfcffi#£SHv<\ *tt 
WfctpoREjERttffcfraiaai*? h;uro-SP^ftff 
U h;u©-8PI=Isie*f*ffl*1i-S-i:l=J:y 

[»*JH11] Sl©^Pt-!»i/^-iW>h¥ 
SI. 

[is*si2] f(HBmi<D^p-b-y->>-^- xu^i/ 
h#ei±, ksbi ©^p-tr^ix^/^ ■ iu^>(.?a« 

1 fc«fcT/S2<D!Mt5HKS^t?!M**$ hik*£JCL 
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3] Miem2roa£5ij«ttS¥ai*. 

;KZ>2M?g3l£ 1 OICU &IM?gSStcS-3UTflfE£ 
1 <D=S»fttT5iJ(Olll^Sm* £j«-f * c b Zft&b 

[is*3Si 4] ttrE*2©a5a«tt3i#a(*. hjeiise 
n idlest i^-cmEm 4 rotrjij* lt^ s 

■t&zbzft&b-t 3iHe©3fe5>j«aa8a. 
1 5 ] iuesi 2 © 3t5Uffl3i#s i*> mrsm 4 

(Dfi5iJ * #H LtS#t ?p -fe y -> >^ • 1 U 
I*. /<Tttf-S#£<0^n4z^i/>^ • xuy >l-#a 

IEfit*tf*ff5iJ £SS 4 a>fr$>J b tm 4 ©«5i] ©ligfT 5>J t 

fiiam4<o«5i]^sasp^t«-siu-c. Km4©fr9ijic 

* =.mwk<t-t *m 2 roafejyaas^a t . 

& e,*tfc=a>f ^5>j $ta*-r am 2 a^a* * «t 

x * C t t "T -5365>J«aSgfi. 
[I9M17] fr^JK-tyEaiSJv-SB^ffilliSiBar 

* feivc. 

fitaf*f?9iJ $*fiE-r -5 lEfiUb^a -t . 
SirEIEfit««ifr?<J£. m4<D?r5iJi:Km4©fT5'J<0lEm 
ftmtlz* UX*-#«?-f -SttSS^a.*:, 
HltBm4fl)fT5iJI=lil<S^ffl*-ti-*ci:l; < fey. KrElE 

fi&^fcm 1 0=attAfTna>tt*K**&ttreaa£ 
filler, istii&ni<iftftmz*!!t-rz>mzo)=mttfk 

zbz®mb-fz&m&®.. 

tarn * . 

*Mlc|B«**lll£-tt« = &l=J:y. maa«*fm*i 



Mxct. iWE3i»»f7Wi=»e^*»2<3!>=a»fl 

[Bt#Jl19] tf*tt-«l*ini*Tffjy*=a»*fl: 

?> *vfc giMttff 9J<d»m sis i-a a fcte£in * tie 

HIIEiEfiS»«:fi5iJ$, ® 4<DS5iJi:Km4(7)ff5ija>|£g 

*rE«4«>fTjfl*ii«»#i=#iiLT. KS4©fi5iji= 

ttW=IBIi#«ffl*** = if=J:y. «rEIE<iSS«*ff5iJ 
*Ha*MHtU 

fit^jacr. itE*MDiiTni=Me-r««2(DHaMA- 
[is*^2o] =a&fifTN««fcfT9UJ:-r«;t£« 
•^xe»*ifcS3a>=a*jftfi5i](Dsm*afe^#x.-c. :? 

p v<? itttitzfd 6 ©fr$U£±J£-r £ ?a ? <b*a 

at. 

|trSES2<DS$3fe^Sx.T. SirESS3<0=a**ftfr$>J£ 

««ff5>jt-r*a3i^S3St<DS3(D<si: LTta*-r4m 
[ts*3S2i] utrE-?P'y^<b#ai*. nriam3<D= 

* © ^ p y ^ U T ? a v <7 ~ a»ft ff M 

-&mi«)»si^a<fc$«»x.. tt7Qy9=a*tflfrai* 
^fcfiES 6 0)if5)j*iiiEattj#ai=a-r ^ t ^^a<t 

■r*iil3R^2 0EK(D«131Sa e 
[19*^2 2] WEtttB^ai*, WE»6(DfTW<D# 

<h?p?»*i i=»<s-r 4 ± = ft <b¥a * « = b « w 
[Ei^2 3] BUE»tti¥ai±, «tri£±Hft<b¥a*< 

P *y ^ A> &fit*f|/h*ttfc<T5il * ±fi£-r -518/Jn 
KJg/h*4xfc«5iJ$aa****ro^P^^ic 

»iilt> mEm6©^5ijiSftiLfc^i=-ri.m2©» 
m^mbtmizm*.^ m^±=.fk<t^mt. &m2<» 
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Ci-E. MIES 2 <BS£#tt5 •&«*]![ 
2 3Etffli!il81. 

[§!#>g2 5] =S*JSfT?>J£Sia*T5iJ£-f.5iiJKi 
g5S£#<ftJHai=fclvc\ 

# p>+ifcm 3 o = mmn fr^jfr bJavVitz titz9t 

*il&;fcfeft3a=ft*HlfTai«>KXeifc'<*iL-C. :? 

nvf ft *=h.fcm e ^ ^ □ v >? ft^a 

WE* 6<D¥im&7ay2 m<D/u 4 >&miz * y 

t583m2(DS$afe'<»^-C, BirBBS&3(D=S*Wlfr?>J£ 

So 

use < nnmiz * o tsub s titzta. 

A x = A M x 

( v . M v ) > O for VvSRD - 
&mtz+bl^ZLhT*t3&o (2) StlCfc^T. (v 
1 , v 2) It*? h;Uv 1 £: v 2<DF**»££-r. —IS 



<Dm2©»**to^ta«it, 

afres^axiss&tgx.T. iwiE£3«>=s*tSfT5iJ£ 
<sas*ij t -r -sait^sic© m 3 am £*a -s t $ 

#^p.*ifcm3©HS^ff5iJiroSiS*3fe^§x.T, ? 
P v V ft $ *tfcg5 6 <Dfr5U £ ±flt L » 
flJSES6a>ff5iJ£:?P^SIcg&L-C. Ig/J^fifca 

to. f#e.*tfc»$l50)a3i^SSlclIl?»JftAL.r^< - 

ti=«fcy. msBm6am$u£&a«9J£?-* assist 
<om 2 

SWHS2CD<g«M'<S^-C. S5iEg5 3<D=S**Sfi$iJ£ 
[0 0 O 1 ] 

l=^-5fT5«<D@WflSKe*S<ttSaic«y. 

&a«»<-< 3f j 5-<>*fci*safl)^p-ir<v»-y- ii/ 

[0 0 0 2] 

[ooo3] 

[0 0 0 4] «iS%<©tEili»«fl=te^TI*, -€• 

^p»a>x. y. z^isirosciiiHi^^a-r^a^H-r 

[0 0 0 5] w(D«J:5*^tiI^ (fe^LMi^g^lS) 

(i) 

^ h;UT*fe«. ff5"JMA<IEffl-ea5-5<tl*. M(D#a£ 
t LT. 

{O^^h^} (2) 
[0 0 0 6] IEfit««;iT5iJlVII4. LU»i©iafS* 
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M= L LT 

±=ftff5ijT?3&S. THftff5"Ji:l±fT5'J©«#ISfftJ:y 
«±0>K*fl<-*-'<?O-efc«J:3ttfTaU ±=Sfr5Ui: 

I*ft5ijfl)^^«fc ysTrogsttf-r^-co-efesj:? 
fcfr$i]a>-i:-efe-5>,, lT a>5J3<z>T I;Mt5iJ«>$£H£& 
■To 

L-1a (LT ) -1i_T X = A LT 
b.m&-e%%><. (lT ) -l©fej3<o-l|* 

ftftiettfTM**-*-. (4) sticfcivc. s = l-1a 

Sy = Ay 

£#•5. Lfctfot. (1) C0«fe5'EC-fiftro@WfitraS 

i±. (s) a©<fc5>s»*m$ijsi=n-r*@wteKsi= 

*0 HUxliB*"** h;Uy*Mbx= (uT)-1y|-«}; 
A x = A x 

(6) SlCfctNT. AttH»StSANC>jS*nJfe©SI 
A' =RT AR 

icS«ts. ---e. Ri*^i=«fcy4-;tp>*i^ <> 

[0 0 1 1 ] 

r 1 



(3) 

[0007] >ea-$ i: J: 5a l/^*-^ 

298 3. 1#l8¥7-2 7 1 7 6 1) <D J: 5 
[0 0 0 8] (3) 5*<0L£m> £><!:. (1) SCI*. 

(4) 

(LT ) -1, y = |_T x fcfc< 

(5) 

[0 0 0 9] -t^-e. ElT-Cli-fixtt^aJS:-? -i* 
<. 

(6) 

[0 0 10] H»»ft$lJACD@^!A£#*>£-aa©7' 
JU=f'jXA©1 olcSHM-Vafcf (Jacobi) 



R = 



COS* 



-sin0 cos 5 



[0012] (8) SCWIlHEfteit. (7) aicty* 
0IC-r*<fc5l=»:«)e,tl-5 < , A' ^ifctAtUt^O 

<fe5*^*jays-ri. a' -t 
© »a sir i±tc(d a ©@*rto ic Jtem-r * . 
[0013] wco*?i=. shm-v=i ea-ei*. a©b 

U> > h (PE) £8oft?Jtf Z tK&<. 

litf&gtfcy . ■s#m j p=i e^i*a£5ij«iaicisjtN-cu 
[0014] mz.ttAZ&i'V? h;usi=#i«L-ci^i& 

RT A(Dt+Stt-ta>**«-PE-eafe5iJlc^5wi:A< 



(7) 



[fin] 



(8) 



1 

-T?#-S>A<. *l=^G.R^It*i:#. RT A©gi&£ 

[OO 1 5] COfctf). 3fe5"JW«ai=j3U-C[i. 
SIc^ySLfcW-ffla-Vaeii (one-sided Jacobi algor 
ithm) A<SllS*fCL^-5 (B. B. Zhou and R. P. Bren 
t, "A parallel ordering algorithm for efficient o 
ne-sided Jacobi SVD computations " , Proo. of Sixt 
h IASTED-ISMM International Conference on Parallel 

and Distributed Computing and Systems, 1994, pp36 
9-372) . 

[0016] tfffl-va e&-ei*. A<j>ffiiMfrii>\Bi&?7#i 

$^lt-5©T?l*'S:< . A©Sfl3a)^7^)^P.|HHS^T5lJ^A^It 

•C. HH3±rt<tt£-r<S«fc-5l:^f<5. fi-flH'ritf 

[00 17] 
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S = AV 

ST S = VT AT AV 
*fc*fre>» (7) k&M&Zk. frfiJsT S(D*tf|g 
igl±ff5"JAT A<©@^fili:*4wi:*<»A>*. 
[ooi9] osy. (9) SCtDS^&sT S^ftfff 
ZZklt. SUM^^eatAT A ©@*r fit £*«>*:: 
££pjt?-Cfe*o AT A®I«llj:A0)I«I$2 9tL 

fcfii^it^o viiiae*sys-rci:-c^e)*t. 

A = vT AV 

£&f3*-f*;i£lc < fcy. AO)@*fitA£*«>i>;i,fcj!><-e 

[0021] o) jZav&Zfi&imi*. mmfrz® 

K£ttEStf*m3l=tt^TffiraA<'>*<-C3?*. ttM 
I*. PEfl>^»i&it-V>L-C^<i:I$imi!l=ttte)!)<lSj± 

[0 0 2 2] Jfclc. @3 3 fc<J:t;0 3 4£#ggLSE*t 

&s @*tefBHro&##3£i=oivciftiprf a. @3 3 
t = qaqT 

*-SII»8!Ha»ftfT5iJTIC^g|*ti-S» (6) 
Q AQ-lQx = A Q x 

ifc*. ::t\ Q#iIXS&T*fc*C<!:*>e>Q-1 = Q 
T Q x = A Q x 

t*-5o y=Qxifc<t, (14)SCI±. 

T y = A y 

LfctfoT. (1 5) 3t<D@*fit|8)jS£f$?lf 
A(D@^fllA t-troS*^^ h;Ux=Q"1y=QT 
y £#»*=. ttf-C^-S. 

[0 0 2 4] 03 3IZj3tN-Cffla*^*6*+l^<b» 
•fe-y-y-li, *-r^»^5lJA<©Kffi!lA^P,it3E$»Qfc^ 
tfQT *ftffl*1i-C. (12) 5*<&35*m=£»S?T*i] 

^fiJfflL-C. /W-te$S/3>Ss (=#•&) y TO) 

@*fit£#to£ at-^s2) „ 

[0 0 2 5] XV^AWSSil*. 3lftt W^S(DBi» 

5UfO (t) . f 1 (t) f n (O left* 

fi|t = to *ftALT«t.*i*BS»fil5iJ f 0 (to). 

f i (to) »n ( t o ) tH-r-sss-efc 

t rofc-SEfWI-Sfc-r^gstf n (t) =0 

y m = (T-//) "I ym-1 . m= 
T-#=T-//E (Elin3)J«)me«5IJ) "C& 
y. yo k LTIi. fflxlS5>^A|z^fiELfcn^7c05 

fiTCifi<H*fT*«)o-C. ffflitmyi, $T(DH^-<^ 



(9) 

«. LfcA<o-C, ST SliWSftJlJtfc*. 
[00 18] (9) s**y. 

(10) 

hJMtiftltttKAT Aamftttlcttfr*-*!!!*** 
[0 0 2 0] AO@Wfi©*l=. +Ao k-Xo 

(id 

fc* 0 wz-eii, *$tftfT*iA*=s*t*fraii=ft»L 

wti*. *tft&3ik*o>Mm<DEmzi$i<m<o&m&o 

■ci**. -fifties =fi««^?«(D@flfili*. 
(Sturm ) aft9*WHlTtttttrcnwrc*X>&;|i* 

[0 0 2 3] JtttfmaiAl*. MlkttW&MWfiMQl- 

*y. 

(1 2) 
( 1 3) 

T tttix4Ct)i<T?t, (1 2) 3*£JI!lvCs 

(1 4) 

(1 5) 

[0 0 2 6] *»»=S*tftfT5IJT<Dll*rflIAI*. 

fll>t±EB»« tftoti #. fn (t) 
= OOTfil=-ife-r*^i:A<filC>*fCt**. tC-C. XV 

^Aa>s9««m-r*i.(f. 3E.*naEHWfl5@*fii«)a 

£*0*w .!:*<-?£*. C©KM*^»ai:J:y«2fc+ja 

■C5HHL-ClM*tf, s*tti=i**H*tta>8«Bm*fR 

^ft*«l=IWj-* = i:4l«Wtt-e**. Hx^ 
Lfcfit*<@*fitA<Difi&fit<bLTSyfcb**i*o 
[0 0 2 7] Jfclc, ^n-b-y9-|*»P,*vfcA<DififtHl$ 

fflt^T. auMDftKAyTomr** h;u£#rt* <x 
f^s3) . sasaaii*, A©jfi«ffl*fflt*fc)tA 

-ftMUttttUSLJK C TODB^^h 
JUy £2ftltti:i*&**&-Cfc*. A (Dififetfit* ju k~t 

-St. aaaiiicj:*mse(o@w^^ h;u*#sti=«fc 

■J-tJtbti*. 
[0 0 2 8] 
1.2,... (16) 

[0 0 2 9] 2*1=. (1 2) 3£<DqT £ffll*Ts T<75@ 

K;u y A*e, Aros*^^ k;ux = qT y £3fc#> 

af-^S4) , AVtHT-T*. A<D@*fitAI*. 
KICT0>@*rfiS£ Lt3R*oT^4. 

[0030] c©<£-5fc@WfiiFp , 5&a>fil&i=*Ji'»-c. x 
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TvZfS 1 Kfcl**»»fr5iJ«>HS*tfS<b4a3i. Xt 1 
tf*fcfc«tJM13T?fcy. Zil*£ito&j:<fT : yZb& 

[0031] v^S 1 tfl*. /\>!7X^U^ (Househ 
Ai = A 

Aj+1 =Pi Ai Pi , i =1 



2. 



older ) &&£P¥li;h.£fiX3«$ll=J:y, =S*tS<bA< 

f*ft*>]AI*. n-2@<Olia5^«il-J:y=S»ftfb*^ 
4. A<0 i ft j 5>J©S5fc£a jj£-r*±:#. Hfittftfl: 

[0 0 3 2] 

(1 7) 

. . . . n-2 (18) 
[0 0 3 3] 



Pj = E-u j uj T /Hj 



" i 



T = 



[0 0 3 4] 



(0, . . 

a i+2, i . • • 
Hj =<7j + | a i+1, j | 



0, 



(1 9) 

+ s gn (aj+1, j ) (aj ) V2 , 

(2 0) 

a- j 5*o (2 1) 



a i+1. i 
. a n i) 

(aj ) 1/2 . for 
[»2] 



[0 0 3 5]fcfc'U (1 9) Sfl)EI*n3fe5c©*fift 
JIISSL, (2 O) £<0s g n (a j+1, j ) I*, a 
i+1, j ©fff^SLs (2 1) £0.1 a i |(ia 
i+1, j <Bf6tt<I£g-f » 

[0 0 3 6] 0«iLI£. A2 =P1 Ai Pi 0>3E&£#*. 
•5. Ai ©mi5lJfl)2~nftl0Sm$Al [2 : n. 
1] . fcSlM±Al T <Dmift<B2~n9IJ@<Og5St£A 
1 T [1, 2 : n] ^©S^ttAl [2 : 

n. 1] (£/=!+. Ai T [1, 2 : n] ) OgfcKDgifl 
aWSI^IcLT. flfe*0lr-r5,iHHEI=1saU-C^-5. 

pj =Aj uj /Hi 

Kj =uj T p| / (2Hi ). 



q j = p j -Kj u j 
A i+1 =Aj — u j q | 



T - 



q i u i 



-0>«fe5l=SMU-Cj3< £. (23). (25). (2 
6) oacomgl*. =&PE-CM5UIC||ft-r«^ < t:A^fil 

[0 0 3 9] 13 3 61*. at5"Jtt««l=J:*«3|EO=fiSJ 
ftfbflJJKD^P — ^-V— h-efci). 133 6l=fc^r«kS 
A<ggJ&*;h.S£. M5Utt»tSI*. i = 1 £:SSIn-C (X^r 
•v^S 11). Xf«;?S 1 2£L»©;u— :7fflm£§B$& 

[0040] )v-ymm\zt$i^x=mftftitL&? 

^1o©PEl;1S«ft$^T^-5. :©PEIt (2 



[0 0 4 4] IC«ty. (2 3) a©pi Uff 

?su) . w^tecD-r^TtDPEizaifrr* wf 

1 5) . C0)i:£. -T^TOP Etfu i . Hj . 
fc<fctfpj ^^-OCtlzJS-Sfctt. (2 4) 5*05Kj I* 

# p e -ettST * c: * * * . 

[0045] *ZV. =&PEI4CC0Kj JfflUt (2 



<22) 



LfctfoT. A2 f±03 5© <fc -5 JtS. J51 

T. B45MI-A j rofl-n ff CD® i ~ n 

[0 0 3 7] ;i<DJ:5#M^x*;u*'£&l=<fc-5=S*J 

ft<b«is*a[a©PEi=«fcyafe5iji=ft5«^i=i*. a= 
ai £$!p<-? h^fit-es-PEicfqy#it* 0 ^-ur. 

(1 8) 5 KSBB-T -5 o 

[0 0 3 8] 

(23) 
(24) 
(25) 

T (26) 
0) . (21). (22) 3*l=«fc y uj fcHj £ft« 
L. ■ftefl>r-<T©PEI=2Hl <7a— K***h) "T* 
Uf»;?S 1 2) „ 

[0 04 1] 2fel=. #PEI*. Aj CD5*>i#*<i#oT 
U^-SSP^t u i . Hj t^mi^T* (2 3) £<Bpj 05 

gsftsspa-wictmu -5-»es$s(PE)t-r4 txf 

•V^S 1 3) „ 

[0 0 4 2] M5lJft^tll*. C*t5>fl)S (PE)*^ 

Sop Elector. 

[0043] 
[»3] 

(27) 

5) SCOqj Aj <D5*>m#ifift-oT^&8lft 

£ (2 6) StfcjiyWR-f* (x^f^s 16). :5 

LT. Aj+1 ttifcWI=lt**:|l*. 
[0 04 6]*C. l = l+1ifeUT Uf2»?S1 
7). ifn-1<tttRt5 (Af>^S18) . fL 
T. i A<n-1 icSLTLNJfelt^lSX^v^S 1 2KIK 



(8) 



t#P¥ 9-2 1 2489 



•So 

[0 0 4 7] X— ea.—^$ffl^**««JSH 

-It*. JS^-«(7)«jt»«rfti:<D»iHcS*l*CtA<» 
[0 0 4 8] 

[«ISA<«3iL<t5i-r-5SS] LfrLS*<e>. fit*© 
a\ u+ + ar2 u- 
£1 u+ + 02 u- 

[0 0 5 0] U:*^t, @*ffiAo2|=»JS-r«) (9) 

scovcd?!]^^ K-;n±. (2 8) staH&-e5Rto&;h..5. 

(28) 3tl= felt -Sen , ct2 . 0] . 02 
ZzkltX-ZK^* 

[0051] w©*5ic. jtfflg-va eai*. $mo>*-m 

[0 0 5 2] ai*l::i*. @*fiiraS««^-C^>S:UA:A 

8) sta>J:-5*@*r'<* acos^-^ h;ut lt 

[0 0 5 3] ft3fc<Da&fll5£l::fclt<5>|g3 e<o& 

•53S=a»^ftsaat?i4. uj ©iMsgtissattn- i & 

0)X. (2 3) ~ (2 6) aomWlZtSl^Xit* uj * 

[0 0 5 4] JSfc©3£5iJft-iHg|-eii. «-PEi=#jte,^ 
fc** h;uSB*»©*f h;us*n- i icS-3u-cfctf> 

|S] l^T lx £ lx 5 f9H*<fc £> . 

MT yra = ym-1 . m= 1 , 2, 
©«fc 5 fc«^2K^!l3*l=8£«l*. ^CT? S y 

Tti^i:<iiMf*Ha«fttT5ij-cfc?>. Lfctf-st. a 

9) scro«fe5*a[a:-^ssc*. sj£ic«Scfc<s< 
[0060] =attaff^ji*®Jiifca££&t=<fcy±= 
(2 9) afi<Ct*<t?fl>, l*u ^siias-en 



ej£i2fci%r, A©@wffi<z>*i=. +Ao t-xo ©* 
at A^^js-rsswfisiiAoZt^y. -t<o@*-< 

[0 0 4 9] + An . -Ao l->*(5-r-5Afl)ll 

=fT<? h;U£-t*l-ehu+ , u- t-T^i:. AT Afl)A 

(2 8) 

[0 0 5 5] fil3fero = ®*t«^tjl!lSICfetNTI*. 

(1 8) StKfciii-f £3DrofT$lJ<D«£«-PE-e#£L 

rttw-r-sfcftic PEK<Dant$3SKic5j-it-cffa: 

oTfcy. K*<*£< 

[0 0 5 6] X-T-y^S 1 2lCfelt*JHl$#>t-5 
uj COlMfgiftStlin- i Tffcy. Hj l***^"? 

1 -DOPEicsfrsai^iEiaiin- 1 +1 1 

t£Z>. pe©£8£p ;?n-K*-vxt-G>i§ 

■oii (i og2 p) x (n— i+i) m<Dmmw&&iz 
Xf^^si 5© pi 0^0— k^-vx 

M=tt\ ( I o e2 P) * (n - i ) EKDiHitfi&gT? 

[0 0 5 7] Sfc. Xf'^SUI?!*. P^fflPEtf 

x (n-i) ®G>&m&&mX'&&. C*tP,(Oji{i=JX 

\ lz-Dl\XS.L&i?i£Z>k* mm. (I012 P) 
n 2 +p n 2 /2SSfl?ii{i=iX hJb^^-SCirlCJS 
■5. 

[0 0 5 8] ff5IJ©^5cnA<*^tMg^» PEID^SP 

ITC*«. i£ir, m^xni. Pomtiatz&^XP n 
2 /20J:?lc^lil-lgliOU-CL*5Ml3llcfc* (> C<D 

y it^#ftLNt ix 5 mat. fe-s. 

[0 0 5 9] miZ* Hl^SMffll*^^ h;U£i£ 
S«^-e*«b*t#. (1 6) 5*<DyDi *^ySUft» 
■T-5!&®A<S5<5. T-ju=MT k tS< k. (16)iC 
I*. 

(29) 

a«ftS!*H:mi=*2M?gf!t (fill-in ) tf±f$.ZtiZ 
fcto. *tie>&m$;?Z>tttato*ZWH l eit><&&izl3:Z> < , z 
CDfctf). 3fe9Jlcfli31-ri)C:tA<»L<. *ttg*<&<£-5 

[0061] ^a«;fi?ij©B^fitBsa^< 
j: rswxSi $a«-r c t $ g m t -r * . 

[0 O 6 2] 



(9) 



8B8¥9-2 1 2 4 8 9 



[US Sfctt©#R] *S6Eli % Ell. 02. 

fej:t;03i=-tH^n*"rmi . ®2. asj:i;m3©is 
a**rf*. 

[0 0 6 3] 01 lt*^B^(D365UfflSSS<om 1 fflll 

a-cfc*. 0 1 ©itsuaiageii. mai. mo 

t6Sffl*<SLLN2-D<D@^fll^o^S4«;fi5iJ 

[0 0 6 4] £B^S1I*. 4-ilP>;h.fcm«>fr5iJ<B*f 

0365U«1S^S2I±. ffi2<Ofr5iJSSaa5»lc»S|L 
T. *<35m2<Dff5>Jlcii-rS@*fitBg®<OS$365iJI=* 

[oo6 5] iss:^S3i*. #e,*vfcma>ff5ij<D0*r 

[0 0 6 6] ft»¥R 1 *<SS 1 ©fT?lJ©*taSffll::3SS 
*6**flS6<IIL<»#O^SJS:-5 2oroS^ffi 

[oo67]ii <oM5ijjiaa#® 2 1±. euiusafcMflis 

£fi?&a©PE£flix.. m2(Dft5"J^-?-*t6CDPElc 
ttfOEBLT. 352©fx5iJ©@WaA' fcttJt-T-SS* 

[0068] a ' i*mi ©fr5iJ©B#aA <t r©foicfc 

*y. AA<3jl#>e,;»xS. *f=. *tftS3i©t':7 McBIL 
-CttfrMOH*** KJUi^bLfcl^©-?. g2(Dft}"l 

©B^? h;uvi*-t(D**mi ©fr^jos*^ h;u 
4* , >e>ffi;*j*;ii&. 

[0069] CO £51-. m ©H3l=J::h.tt. 4i& 
^fflS J 5'3earojSfl)ilX^ttAt|ql±U. jEtt««At»&4i 
[0 0 7 0] 0Jx.li. 01 ©£Jfc#K:l . 11 ©M?iJ«a 

ifg2, a»a#a3i*. £i6fl2Bsi-fcH-.&0 4©PE 
3 3ts4i5L. si roa*¥a4i*Affi*¥a3 1 

[007 1] 0 2l**%BJ®£$j&31£ga)m20jfJI 
0-e&* o 02O3E5iJ«kSSai*, IEfit<b*ei 1. # 

i?ai 2. m.coa69ijffls^ai 3. &g^ai 4. 
fcj:i;s2©m*i¥ai s^a*. fT5ij©=fitts<b«i 

[0 0 7 2] IEfiHb¥®1 11*. «X.&*lfeft*tt*ftM 



©as sa i~a a <t<a £*d * t iEfits*f*^5»j 

-5. #»*«1 2 1*. ±e£*MMTN*. m4©fr5>J 
<!:S4©fT5iJ©EBfT$iJ.tl::=i 

[0 0 7 3] S2©j£5lJffla^Sl 31*. m4©«75"J£ 
ttft0#l=#flLT. ft4 0fT*t£tt*ll::Bie*fH!& 

«8fai 4i*. »6*ifc»i©=a»ftff5ijo»fls 
«3^6±Eaa<ca*sai:r. ±Ea*tfM?aii=#&-*- 

-5a2©=B*4fcfT5iJ£#«>4. 
[0 0 7 4] m2©lU73¥&1 5I*. $2I0=1M^{T 

5U$ta73-r-6. aaik¥Ri 1 «<*»»f*frna>»*KX 
^js^*flififc*i+>>7h*-i±5-i:i=<fcy. *©@*a 

$'T'<-CjEI--r-Swi:A<-C^S 0 C©5li£$t*i*fT?iJ© 
«)»»ff«BaEtt»IMTWt<ty. ^aroeHifaux 

[007 5] 2tt. *&*lfejEB*tftff*l€ 

±HaffMI*SlM=»ttJiC»* LTl*$©-C. if***'' 
—»«»■#■* = fc l= J: y. t3-*tR*l=W« 
CtA<T?#.5o tC-C. ^iit)©-73jb<m4©fT5"Ji:L 

rm2(DM5>jfflkS¥ai 3i=a**v-s. 
[0076] aeoaaaafai 31*. ax.i*aaa 
i*ff5aaropE*fflx, m4©^5u$*+ip,©PE 
i=«aiEB-f-&. *lt. B4 0i?ai«>A-afr&Big* 

«fey±EjEa»»ffw©a«*maLrt%<. 

I*. m ©=S*tt$*T$>J*<±f£S:h.-&. 

[0077] teg^a i4^gi © =a*jft $"]©#** 
flaa**fc*itai=->7 h*-&*cti=«fcy. ±esi*j 

*ffn*SB*Mlft: LT=®mx-fc-5» 2 ©=a*tfcfr5iJ 

*<a&*t*. w©«2<o=a»ft*??iji*»2a>tua^a 

[0 0 7 8] m2(DJSSI=J:4tli. 5E©fT 

9J©5**a£LT^<»«*ttffl*6>©HE-Cfr3fc 

PEIW)lfitlll«t4 = fc4it*4. LfctfoT. 

n » ima © = man it aia*<sa^b a? *i •& . 

[0 0 7 9] 02©]Ett<b^ai 1. #8S¥a 

1 2 . as 2 ©MJUias^a i 3 . &mmm 1 4 i*. situ 
»Bfcfci+404©PE 3 3i=^(6 l. g2roaiAfa 
1 5i±Afcua^R3 1 i-jRfjs-r*. 

[0080] 03 l**f§B^OffiSSeCDM 3 ©iss0-e 
fc*. 03©«ttS^gl*. 7P^ft¥S2 1, tttU¥ 
S2 2. 3R»#S2 3. 33«ki;S3©a3*^®2 4^a 

x. £a»flfTMaaafTM^-r«iitt«aA«fl(<A 



(10) 



ftfflW- 9-21 2489 



[008 1] 7a 1 14. #^€>nf=m3 0> 

6<Dft5ij*±j«-r-s. «tu¥a2 2i*. mewff^j^^ 

[oo8 2] *^a2 3i*. &mzmmztitz%$SLft 
st^sai=]n*ftAL-c^< =«tic*y. meoffjijs 

[0 0 8 3] S3©ffl*^a2 41*. SaffliJt'tS 
XT. m3flJ=M»ftfr5iJ$«atT?iJi:-rsa3t^g5* 

©m3(DjsiL-cia*-r4. ^a^mnziit. m 

Atf. m3(0=S^«5lJ(©StR*-«^>>7 h*-B-fc 
[0 0 8 4] tttB#K2 2l4, lg6©«5IJ$«)S-rS«- 

Lfc*tot. am#S2 2iim:gi^*S!i§«i-«ft 

#-5. 

[0 0 8 5] a3t^SS6<+»lc/Jv*<55:-5i:. 
■C?mi<0S?**to-5. fLt, Sl<DfiS£. 1-P 

[0 0 8 6] ^2<0®l*)(OSIga5I8|J?li^P^^fc^a 

tz#). m3<nuj*^a2 4i=«ty. m3ro=ss*fm$u 

[O0 8 7] ^Ocfc 51-, m3CDHSI-cttLlf, = Stt 
ftft$iJ£«»«5i]£-r-£ate5ga£»»flJSI=J: yas 

[0 0 8 8] «;U*. @3ffl?Q V^<b^S2 1 . aai 
?S2 2, 3jtfl?^&2 3l*. *16»»l=*Jlt*H4©P 

E3 3iz*tiSL. m3«?da*^a2 4t4Atb*#a3 i 

[0 0 8 9] 

[SSWroSUEO^ffi] BIT. 0®£#B3Lfcj!><e>. *« 
MC!>gfciK0!>»0*lMrcttm'*-&. *seip§cDgii6«*t8i: 
Lri*. ai<z>mi©Jfili:=*tR;-f<s>3U0)»8S. 02 

©m2<7)ilSlc»JS-r-2)SB2<D^8g. E 3 3 (DK g 



[0 0 9 0] 351 ©JBffllcfc^Tli. JtiVa tfas<Bf» 

[0091] LfctfoT. SE»**ifcfi?>JI=H-r*H# 

[0 0 9 2] *2<D»ffilCj3lvcM\ ^«»ff5iJ©=m 
ttfl1k**MU:< 173 fettle. aWt- #»SfrlV 

f#p>+tfc^5ijic>tffla>^e)iHii£*ffffl*-ti--s. pux 

5MB**ifclTWI*. (3) Stl=*M"<fc5l=T=flfT 
5iJt-€-roeSfT5iJtOlfil=;JS-?>fc«). **v&<&— 

[0 0 9 3] fcf£U MkttKB-Ca UX*— *MBtff 

hs-sr. -e-toH^fiis-r^TjEic-r*. -t^xawm 

[0 0 9 4] $MB*fHl*fc*&l=«fc;hli. 7C 

5fc#>. *4x*#PE-e3t5»Jic*ffr*ct*<-c#*. 
fey. a«ft«IIM-*-«=: Uf=A<-=T. = 

[0 0 9 5] &3<»rm\ZtS^Xl*. =S«ftft5'J$« 

afrJijfr-5a3t-jR^ssc*a**<»<fc«)ic. ^> 
-r-5fctoi;i4. aai$*tfc3ttji^sa»ro«aff5"jro^ 

A < tttUiSrofi6atT5 , J0)ffJi:®ffilLTt % 'S(&SA < fc'5o 
[0 0 9 6] -E-Ct?. =S»ftff5U«>®iR*-»l3i/7 
h£i±T:?P^-gttftfi*iJl::£H£-f ^P-y^^ 

[0 0 9 7] ^P^^-S*fftff?iJi&®S^$*fl>^ 



(11) 



1 2 4 8 9 



ftot. ±.=fkft9\b&T<»z x 2. auburn ti-WSk-? 
•SC -5. ^*it»CD/J^5iJ(0«-fil=«JE-r-5^a 

[0 0 9 8] < fcofc^D 'y^^SSftfiflJ 

it. as^^tays-rcfeflamiciHft^jsE^ 

-5. &&;Hfc#£. US*. 1 •^1!tI(D:?^s'?=m*^^S^7 
9J<DS:&;&gal=f^;ALTl^l+l;^. S^Mlz-r^TCDM 

[0 0 9 9] wOD^-ei*. «•:?□•;/ £rt<z>il:X£&£ 

■5. 

[o i oo] @4fc<fci;ia5^#giL'5:A<p.. % 

ft*>Jtt*ti©8IB&«j£0 B40>afc*Jtm:«l*. 
Atb7l3$e3 1 t. I 0/<7 3 2 £. £ PX/^StlCfc 

yst>i-gS!$*vfc«!a<op e 3 3t?fl^. 

[O 1 0 1] AtU*SiS3 1 I*. &PE33ifflB-ef 
-£(DAdi:fc£*7?fc«><0ga-C. Wx-tf. *— *— K 

»£fii;ifcftsr«ai;fc-efca e Ata*ig83 1 1*. io 

AX3 2l:J:y#PE3 3ig«*)|X-Cl^ t 
[0 102] @5I*. PE3 3<OfcJ5fciaT*fea e 05© 
PE3 3I*. £1E«4 1. IO!K-M2> ^P7/U 
-f»;f43, 9— ZtE&1itim3--V K4 4. *=E-'J$lj{Jp 
J.- ^ K45. H58, fe^tf"^ HUa. 

— v h 5 9 

[0 10 3] ±IB«4 1 l±. #jte.4xfcF5S©ff5iJS^ 
•Vtt»<04'KJSS*if$»^-r-5. IOtf-h42f*I 

0/U3 2ic^a!*^ Ata*ss3 1 tora-eAdi* 

4 1 rtfl)^— * P E 3 3 V s — * 0> 

Z = A+rE (EI*n^rom^ff5iJ) 

[0111] =©«fed<cSfti:*y. z©@*fiSA' I* 
A + r*fc<5. AAU=+Ao . -Ao &&H*T<i£* 
•5-*iP,l-*f)6-r*Z©B*ai*A' =A 0 
S = Z V 

(9) SC©^lrffl^L. (10 2) aroviittffil^a 



«y&x.^£?r3„ -x-SIESIWPa.--;/ K4 4I*. * 
PX/U-<7f4 3S<l-Lri(DPE3 3i(0f-^1S 

[0 10 4] jt^'JfflffllJ.^.^ K4 51*. t— *«3M1 
t>44. X*7i-»; K58. fc^tf^ hA- 
h5 9*i=,*ife-#-i>T* •feX®3jt£SI+Ifty. ± 

!Big4 1 icm-sr* -fex^swrs. 

[0 10 5] Xfc^a.-';/ h5 814. ^frVa/^U 
4 6. GPR (3UBUi>*£) /FPR (j¥»/J*»j&U 
S>x*) 4 7. XTJ^StSS^s^fil*.. xtj^jSIS:* 

[0 10 6] Yi\,3.—v K5 9(4. ^X^Ui?*.* 

4 9 Hl/Ui;A$ 5 OC0fl6l=. □— K/<-<^7-< 
>51, A hT/W?9-r>6 2. 7X^/W^7-f> 

5 3. 5 4. S«/W7"7-r>5 5, io*/itwit*/< 

-f?7-f>56. feWBfi/(-f?7-f>57ji8ji 
•5. 

[01 07] c*iP,(D#/<-f^-r>i4. **i-£4itMk 

5 6. 5 7©5%2*lt^lCBf^T?^^ 1> ffefl? 

?x^/W >5 3(±*gfa/g!5gfl!31ffll::<£ffl 
**v. vx^/W^-<>5 4l*liSSIS:«13BfflI=ffiffl 

[0 10 8] h 5 91*. ^*1&<D/W ^ 

£tf-e£. JSS'SffJlJjIS^HrffiT-fci.. 3fcl=. @6fc 

-So iaei*. *«Bj3©efcfi£!mffl J 5'3 n-^-y 
-h-nfc*. aasjtfii-va e^-ci*. ^-vatf^co 

[0 10 9] @6l=fcl*Tffl31*<l58J&$;h.*i:. 

SSI*. (6) scro@^fflRgs^s<fc«)iz. n&a>st 
t. jftiCt«fcy»Jro5IS*«ifi5'Jz$ftfiE-r-5 (xf»;? 

S21) . 
[0 110] 

(101) 

+ r. -Ao +rtts.%. Ao +rt-Ao 

+ r<©ffiSffli*ti±^n— ci*ft^fcto. zamti*? 

[0 112] Z©:fe<!gA^lt:3Efi$>JV$*M7- 

r. 

(102) 

fc?&|::«fc y c 

[0 113] *IC ^&*tfcV*fijraLT*Stroj:5* 



(12) 



$$19^9-2 1 2 4 8 9 



A=vT ZV 

Aj =vj T Zvj , j=i t ... 
ktt&o ZOk%* Aj ^Z0itSO)l#I, vj & 

[0114] z(7)@^flli±Aa)@*fil^ra)fo-efc*A^ 

fil^-r* (Xf^S2 4) o (10 1) 

S2 5) . »W«Tt*. 

[0 115] X J r^^S2 2lZfclt^fllSli. Z £ W< 

^ h;uma-e#PE3 3ic^HLTiES-r*-^-c. P 

E3 3§lc£^J|C^fT^£;=<ttf-C#£ 0 4^ 
OPE 3 3lc#fSfeKSL ■ 7lc»TJ:9l=&: 

*o &®L<DPE33lZ&Z>&&mm&'n5ZbX. (1 
0 2) S^ESE^m^iS^b$*i^ 0 Sfc. C<D£5fc 
»«EBI*. (10 3) 5£<Dcfc5fc^]8£fmi-*-t 

C = A + S E (Elin^O^ffi^J) 
(Gerschgorin ) 0>mm&mmLX$:lbZ>Z btfX& 



n) (Z)gJ 
ij (I * 



[0 1 2 0] omskcoisis ( i = 1 

i) itAotmnsm^'to zoztfr*. mmmit 

5=Max (rj ) + Max (— ajj) 

[0 12 1] sfcstlZcfc y c£zj l/Z4-^L, 

c = bT b 

(204) 5SCDBT (3) SCDL(C»JCLTl>*C 

[0 12 2] SIC B£&P E3 3ir^f[|LriBaL. 
3fcMI=llHE « Hrt" Z(h-ec <b L . = S**ftfr 

?ljT' (Xf7?S33) o CCT?!t C(D 



(103) 

£vj k-fik. 

. n (10 4) 

[0 116] H 8)^*0 2 1 *-eS#JHLttA< 

m2<z>^!sicoiNT8ftB - B-r*o asii. **w<&= 
mmmiz^xit. m^^i^iEm^ffmizmm 

[oi 17] a8icfciNTfli^ia*&**i*i:. mm 
nmt. (6) ^(7>n*t«;^jAa>sft^*a^3Sfit 
attitio h*i±r. ^sic«fcyiEfii»f*ff^c$^ 
-r* (xf^s3 i) 0 

[0 118] 

(20 1) 

[0 119] 
[»4] 

(2 0 2) 

-Max (-ajj) -Max (rj ) cfc y 'h* < C 



<tl*#l/>o f=t£L. Max () I*, i ICB-T*«*tt* 
(2 0 3) 

± = ft^jBi:T=ftfT5UBT (X^'I/^S 
32) o 

(204) 

■5c 

[0123] ^il Zk$. 

[0 1 2 4] 
[»5] 



ei a! 



Ai 









Bl 



[ni Bi ] 



<2 0 5) 



[01 25] (DJ:5^£iri>2»o ::*e, (20 

ho 0 9[cj3lNT. £±<D i x i a>/M79ijTj 
»»*fc**lfc»#*aU *T<D (n-i) x ( n - 
i) CD'M7*ljAj (±*t£HS*Jft<b*ttrLN3fet^»* 
S-To 2ETO ( n - i ) x » 0/Mt*iJ a j e j T 



TO-e^e ^±CD i x (n - i ) <D/Mt*1J e j a j T 
\ta\ ej T (DBWft&lbteiXl^o ZZX, o 
j I*. 

[0 12 6] 
[»6] 



(13) 4#§B¥9-2 1 2 4 8 9 



e i 



r ? "» 

j 

i 
i 
s 



i 

0 

1 J 

[0 12 7] 0)&51Zn- \ XtzOI? hJU-Cfc* 0 0 

0\ I* (n-i) x (n-i) <DlS\m?tmt LTft& 

[Nu. B i+I ] - [Ni BiQl ] 

[Ni b,]=b 

[0130] ZdT?. (208) S<DN1 ltB<Dmi&\ 
£t/Bi ^^ib^LT. (2 0 7) 5£lC£ij Ni+1 % B 
Z>o Z<Dt&. (2 0 5) 5£(±T n =N n T N n =T' 

tfty. N n *jBivc=m»afcfiaiT' ^ttsi^^c 

[0 13 1] (2 0 7) SlC^Ii. 2O<7>fT$IJ<0SB 

i Qj t (Di+^$syii-rfcMt-e=MS«<b^5-t 

N» =B [1 : n, 1] 
B» =B £1 : n P 2 : n] 
for i « 1 , — , n - 1 



at =BZ Ni [1 : n, i] 

Find Qi such that Q £ ai = | ai | f i 

Bi =Bi Qi 

Nui - [Ni Bi tl s n. 1] ] 



Buj =Bf [1 : a. 2 : n- i 3 
end for 

[0134] ZZ-C. B [n 1 : n 2, n3 : n4] ft 
fT*IJB(D®n 1 ff-Sn 2frfc«£tti£n 3 5>J 

-in 4?ij(DSP»o/hffyijsa-ro (209) 

SOB [1 : n, 1] 14, ?7j\\B0)mij\\(DZtVfo 

1 



(2 0 6) 



;u $rjEtta>«»*rM £ n 1* * z t tft* £ * . 

[0 12 8] (2 0 5) a^SCD/jN^jNi % 

B j li. *l n x | % n x ( n - i ) (BfxSljT?. * 

[0 12 9] 
[»7] 

(2 0 7) 
(2 0 8) 

# i omizttLT (18) *ta>£5l::ft*>]<7>ia5 

coff^jcoa^f+^-r^^ic^sftfiftzjx h swims 

[0 13 2] N1 fccfctfBi ^t>N n ^to-STWUrTU 

[O 1 3 3] 
[»8] 



<2 0 9) 
(2 1 0> 

(2 1 1) 
(2 1 2) 

(2 1 3) 

<2 1 4> 

<2 15) 



£0 (2 1 2) 

(«*) £fiU 
[0 13 5] 
[»9] 



f j (4. 



a j || I4a j 



fi = 



(2 1 6) 



[0 1 3 6] <D£5#n- i ZtTtO)*? hJUiWiTo i 
= n-10)b£s (214) SlZcfcyNn 7b<#tf>b*U 



T' =N n T N n tmZH&o -a LtT' #f#*;K* 



(14) 



¥fffl¥-9-Z 1 2 4 8 9 



T = T ' -«E 
(2 0 9) ~ (2 1 5) SOT^^'JXAIt. j^Lt, 

[0 13 8] CC73±S^ N #PE33ffl^f hJI/fttitftC: 
L^^^ft* 5 C t A<-e#-5o 

[0 13 9] Sfc. fT5"J$Sat^f!lLTafe5i]l=«iS-r 
S^T?. J:ygi£fcffl3IA<iStel->&:<&. fc'f. (2 
0 8) SC(DiE5iJB^Saa3PE3 3IC#8!|LTiE«-r 
S„ ;=<Di:#. #PE3 3© B H-$r&fitfi< s S?l::fc.|> t fc3 
fc^OTcfc^SiyttlT^jfei: IT. ■*'(<?<)v<?l5:mm 



rf'-BPtl : n. 



id . nT= n 



[O 1 3 7] 

(2 1 7) 

[ouo] hub. 4^a)P EiCoti»-y--f ^ «j 

•y^&ffie<Dfil|$^L-CU-5o 01 llcfcLNTI*. BO 
=&5iJK^ h^*<15iJSIc^tk**tT»H>i**VCj3y. IS 
1 2l=j3LXTI*. *ft*<3 9](D:?n?*l&<a-ea-iJtS;h 

[0141] c^e>(0Kgi3fci^r. #p e ( k= i , 

2, 3. 4) tf&ft-tZ&KtfB (k) 

P E 1 -5 SBtttfB (D -efeSo EIT-CI4. 0 1 

1 Oct 3 1=. B£1M?'J-y$U=#SliEe-r<5 : k<B<t:-f 

•5. 

[0 14 2] P#©PEIZj:y Nl fc,fctfBl fr&N n 

[0 14 3] 
[»1 0] 

k = 2. •-. P (2 18) 



B^Wtl i ft. 2 : a] . b'Nb . k = 2. ••. P (2 19) 
broadcast n i = 

for 1-1. n-1 (2 2 0) 

stage 1 : 



a s =Bi m 

00 Or) OO 00 00 

Find Qi such that Qi a i - | a t | f t 

- »> 00 00 ' 

Bi =Bi Qi 
stage 2 : 
At , <» 



I af | ) 



(2 2 1) 
(2 2 2) 
(2 2 3) 

(2 2 4) 



Find fti suck that Q 4 a , - | a i | f , ' (2 2 5) 

li=[I"! [:.U. bT[:,1]]qI (2 2 6) 

Bt - [Ei. Bi [ : .2: 4' ] J (2 2 7) 

broadcast m»i =§i [:,k 4 ] (2 2 8) 

Ni., - [n* Bi [l:n,l] ] (2 2 9) 

Bio =Bi [1 : n, 2 : n- i] (2 3 0) 



end for 

[0 14 4] C CI"?, Nj AO „ Bj (W s aj 
*1 (JiUfc. Bi (k) A-k& 
[0 14 5] 
[*1] 



(k) , 



B ; 



[0146] t) . (Jil^. Bj (k) /v* i-t 

IB-T) , fl-3 (&&. Bj (k) =f- 



(15) 



1 2 4 8 9 



[0 14 7] 
[*2] 

[0 14 8] 
[*3] 



B 



[0 14 9] JU^tm-T) It. *tl**l* Ni . Bj . 
aj , *4 (J*L&, Bj /<-ttZ 
[0 15 0] 
[*4] 

Bi 



[0151] t) . 
-T) . ^6 B 
[0 15 2] 
[*5] 



(U&. Bj /\v h-kgE 



[0 15 3] 
[#6] 



8. 



[0158] (DJ:?*, aj (k) £HC?fc7c(J5-<£ 
^•T. *fc. (2 2 5) 5£© #7 Qj /\ 

V hfcG-f) I*. II a j 00 || 

[0 15 9] 

[#7] 

coi6o] (k=i p) £&mt-?z>p&. 

0 n 1 



f i 



L 0 J 



I 

i 
i 

p 



[0 16 4] 0><fc5£\ P*5ct0K^ h;U£gf 0 (2 
3 2) 5*0 k j I*. Bj /<-fl)Si«*»ttLtL^P 

[0165] C(D«k5*SfeWT;U=f l JXAlCfclxr(4. 

(225) . (226) 3t<DEHsflM*fT3fctf>i=. a 

i K Qj /\y K Bj /vy S£*&&Tf £0 1 3 0) 

fe5o 013lCfcL^ a|/\y h»0tttAE9U6 3M:P 
X1(D^*$^, Bj A7h(Dft«EM6 4linX 



[01 54] "T) <D5*u kflOPE (k = 

1 P) lC»$fl$H4SP»$S-ro *fc. (2 

2 6) 5t3?0> [ : , n 5] l£ [1 : n, n 5] £&L. 
(2 2 7) 3S<7)q' f*Bj 00 /<-O^j0S$a*r o 
[0 15 5] (2 2 0) . (2 2 8) 5£<Dbroadcast 
it. 1 OOPE^^fS(D^T(DPEfC»-r*7 r --^3l 
«£S-To Sfc. stage 1 l*£p Efzfcl^TaHIfcL-C 

fi5mctztmmm&&L. stage 2 i*PEfni(Bini£ 

ffdttKfliS^S-ro stage 1<kstage 2 (^ffil^ i = 

1 n - 1 icoum** yxtzt-e* N n 

[0 15 6] (2 2 2) S0)Qi 00 |* % a j (D-SPO) 

»I=U te£^T0l::^*[a]iEO£&ft^ft£o K 
M0)ai 00 G>lSS(D3SfSili|| a j 00 Hfcfc*. 

fi 00 ii % 

[0 15 7] 

[» 1 1 ] 



(231) 



[0161] 
W8] 



a i 



[0 16 2] ? hfcE-T) <D 1 oa)H*a)^L*|MHc 
U -te^-r^roiz-r^[5]j£a)SgifT^Jt?fc^o aj /\ 

[0 16 3] 
[»1 2] 

(2 3 2) 



PO***t»4, Qi i\v KDtettE?U6 5l*PxP 
[0 1 6 6] 01 4(t. ttMBClC^kJai 0)1110) 

LT»*aa-r**j***Lri^*. hi 

4fCfclvC* aj 00 (k=1. 2. 3, 4) <&*S$ftE 
$«66li. PEK PE2 S P E 3 % PE4O4^0P 
EIC»«L-CE«4*ITL^*. aj CDgStl* i *W 
U*>h*;h,*«l- 10^0**07?, i>1 

[0 16 7] -tlbCDa j 00 |Z*f LTP EfefZ 



(16) 



#B8¥9 -2 1 2 4 8 9 



mmz®&t>mz*ix. is@©sntiiai oo h©* 

tmZixZ. d*ie.0)||aj ||d<fc£>PE© 

E5IJ6 3l=^ft&*lTa j h*^Ji!c*tl-5o * G. 

a j M=BCtft<ll3*U kj (014tttki 
= 1) l-»JC-r*S*ro«-A<a**t-5o Z<Dk \ Sg© 
SSilill a| || tfc*. 
[0 168] w©J:3nEM5iJlHie«lSIC**tlS. aj © 

**<TOI=««. &PE*^4#3£©PEI::a j 

oo «>^«®sRiiai (k) \\o>*-zm&-rtiit*<. m 

[0 16 9] 01 51*. 3fe5i]@fKl=<*yi#e>*t£=g*4 
fc£f=*>. ttft£5S©ififfl©at&-*--5 2o©gi|*tag35 

t. f fl>Tf ©n - 1 iojsi^s**?)^^ 

[0 17 0] Z;h.e>©teSAIE$i]6 7. 6 8 I*, ivrjtfr 

^■C©PEl:iaLtffltLtfe<wil=t5. 116 
££1*017 1*.. as©Xf77"S 3 3 -Cftt?*t*ffi9IJ 

@e«aaco7P— ^-v— h-cfci.. si eicfcivcaws 

*<Bfl>&S:h.*t, 3fe5iJi+«til*s *r (2 18), (2 
20) Stl=<fcyB©gn ?IJ^N1 =N1 (1) =n1 tfc 
n 1 fcfcft** PE^-t+t^-r^TOPElcSHi-r 

Cj = [Bj (D y<— [1 : n. 1] , 
. B j 0») /<— [ 1 : n , 1 ] 
(2 2 2) S£T? (231) 3£©«fc5fc f i 00 $mi^tz 
Ig^-lis a | 00 ©l§S©g3t*<3M?lcfc.5©-i? s c 

w-ci*. s-B-, oo /^-©m 1 JUA^JB-r-s^j^^ 

[01 76] P= 4, ^g©PE*PE1 tUfcS6. 
X J r-y-?S4 8j3J:i;S4 9lCfclt^ffi1II±igi B\ZtH 
■TJ: 5 S1 8l=fcUT, »$ftlE5iJ6 1 liftPE 
\z#mZ*iTtSV. **i«x©»5HE*l=l* [Nj oo 
Bj 00 /*-] *<*&#l£;tiri^. #PE^P> 
|| a j (k) ||A<PE1CD»SftE5iJ6 3lc|gtoP,^ -5-tv 
bl=*JJS-r3Bj (k) 5)JA<pe 1 ©t&SftlWJ 

6 4lC*»&4xr^-&. 

[0 1 7 7] *|=, J:K#S<7)PEIi. (225) SS 
»fc-*"J:3*lUE**a| /sf :r*i.£aj /\ 

^KI^ffl*-t*T, aj /\y !-©#$?«££• 1 Olc-Ti* 

[0178] (2 2 5) SC-eii (2 3 2) St©*?* f 
j ' *<ffll^S>*U aj /\>y h(Dk jSS<DSm*<H a j 

(2 26) ztlZcfclJ CjlC^Qj T ,sy 



-5 4 1). 

[0 17 1] *PE*<m T n1 $g+«Lr, e 
££D©lSg©gffSD (1) bLXWZmeHzfttti-t 

•s txf»^s4 2) . ztitfir' toimsannmsi 

tfc-S. tit, &Mttft*f*. (2 19) Stl=*yB 
©®2*i]~S&n$>J£ B1 tfc# (Xf'^S4 3) . i 
-ItfeUT Uf»;?S44) , aj ©EH£ffli31£6a 

[0 17 2] EHgjaSI=i3l*-C. fi-PEIi, *-fBj © 
5 t-S *ffl#Bj 00 b&j£ZtlX£tzn j 

fctJHlvC. (2 2 1) S*l=*yaj 00 

(X-r-^^S 4 5) . 

[oi7 3]«c. (222) sc zmtzt «fc3fcfi£& 

l&Qj 00 Z;h.£aj 00|=ftffl*-t*T. aj 

(k) ©ft*Sft£ 1 OIC-T-S Wf??S4 6) . Z(75 

**K*l*||«i 00 ||t** 0 Qj oo tLri*. m 

;U*/NO**;U*£&©£&«$l]A<ffl^e>*l-S. *fc» 
(2 23) SCICfcyBj 00 l==fe,Qi OOT^JH^*. 

Bj oo /<-stt*-r& af-^s4 7> . 

[0 17 4] liffT'St. ^©PEI-f^T 

©llaj 00 ||$*«K (224) ai:<tyai T /\y 
(Xf?7S4 8) . *fc. S-aj 00 © 
*5S^A<fc*iTlc»J6-r-5Bj (k) A-©^/*-? |-;u 

*sti=*yftB6-r* ufy7S4 9) . 

[0 17 5] 



1 (233) 

$1*, Bj /\-yh = Cj Qj T h^t+S-T* (*T- 
»;^S5 1) . 

[0 17 9] ^Lt. ft&*lfcBj i\y h ©«■*]** h 

;UBj (k) A7K«, *tJ£-r*Bj(k) /(-©S1«$ 

a-3r*fca«3EPEi=R-r (aw, xfv7s5 

2) . CC-e, Bj (k) /vy h = Bj /\v h [1 : n, 
k] -efc*. u?LT, Bj 00 /\?M2. E51J6 1© 

^Bj oo /(-©gi ni=«M»4x«. ai8i?it p 

E 1 ©»«ftiB5ij6 4*^&B j /vy KW^JK^ h;u*<*t 

16-r * * p e diifi 4ht^i. 

[0 18 0] *fc» ±E»3E©PEI*|| a j Hfc-f^T 
©PEIcai«U WT778 6 3) . #PEI*Sltfto 
fell a j ||$SD© I (I ) t Lt, 12 

5"]6 8l=fS«ft-r-i> Wf";7S5 4) . C*lA<T' © i 
Sg©ffl**SgSSltfca. 

[0 18 1] Jfelz. Jtnitfftttt. Bj 00 /Vi/hfcJ: 
t^Bj 00 /*-©S2$)J~mq' 5U^5cl=Lr. (2 2 
7) SCI=<fcyBj 00 ?Jl>$r£#jftU -H&A^e, (2 

2 9) . (2 3 0) SCI=*yNi+i , Bj+1 
Wf';7S5 5) . 

[0 18 2] *fc. ±iBft£©PEIi s Bj h©5"J 



(17) 



1 2 4 8 9 



/N^h [1 : n, kj ] nj+1 h L*Cf^t(DP E 

icanrra c (228) a. xf'^sse) 0 *u 
+ isb(7>s?^d (i+o kLxmmenzftiti-rz 

t^f^S57) o C^T' CD i +1§a<7>S*ftg 

[0 18 3] *fC. ft$IJtHI«.i. i = i + 1 k&l^T 

9). i ^nlC5SLri^lt*L(^01 6<DXtv?S 4 
5^K<7);U-^«lS^Sy5S*ro fit, Xf^?S5 
9-C i = n<tfc*LlS. S-P Etf«$rr*Dfc<J;l/SDrt 

it (xr^seo) . mmznT-fZo 

[0 18 4] )Sl±<DH!6^ffilCtelNT[±. 01 60Xf 
^?S48, S4 9-C. || a j (k) || ttJfc-f * B 

j (k) OT^J^>> h;U*<$3g<&PElCjgtf>T. f+IT£ 

03^]^* h;i/^*tlt-r5P ElZg-rx-r^^S 5 2 0) 

(CI*. (225). (2 2 6) a<DltS$t^tfl)PE 

[o 1 8 s] @i 9g^t;@2 0(^ ^(Dcfcd^^sa 

31£f7?i§^<&PEfB(&M{I£^LTU£o 
I*. IE^J6 3. 6 4S?l*-r^T<DPElcKl*t>*U 01 
9lZ>M\fc5U:* *|| a j (k) ||^-r-<r<DPEa)lB^J 
6 3lz£tf>£*l£o 02OlC^fcfc5f3. $Bi 

(k) /^-(DS1 ^-r^rajPEOMH^Je 4izma6e>tt 

[0 18 6] fit, &P Eli. Xf7^S50, S 5 
1(&ttg££?JlCfTO-C. II aj HtBj/\^h**to 

a* S-PEiiBj /\^ F0>iMEttM'<$ mkd 

*£ie$ij6 1 izstttfj:^ ffiopEfcant-r^^si* 

*L> 0 Lfc^ot, X^v^S5 2(7>5ifi(*«BS*tt 

[0 19 4] ifca.fcdfcfiSS&Q^SSfeto*. *L 
T. B12= (Bi 0) /<— [1 : n, 1] , Bj (2) 
B12' =B12Q12 T 

[0195] C^-e, P E 1 (* || a 12 IU B12' [1 : 
n. 1] £|| aj 0) ||, Bj «M- [1 : n, 1] 
OTMSrjg&iLTtttaU PE2I±0. B12' [1 : 
n, 2] tl|a| (8 ||. B| (B /<- [1 : n, 1] 



xf7?s 5 3a>jIft4i^®i:i'tc-&<, 
[0187] *&i=jHia£3a&-rtii. bhidxt 

[0 18 8] C©^a-CI*. Sf^7O2-30)PEl!l< 

r. H»a>fflJS£iayigf . ffittDPEfffl-ciHgiUlS 
as @» £M3Hf £ c £ # * . 

[0 1 8 9] 02 11*. PEA<46©S^roP EOT^T 
SSLT^I., Z<0iS#. 3fe$l]ff*«l*, *r (PE 
1, PE2) <k (PE3, PE4) CD«fe3<t2 0©^T 
£^B!c-r-5. tUt, *tTrt-C|| aj 00 HfcBj 

00 /<-(Dmi5>Jt!fc-5Bi (kM- [1 : n, 1 ] t 

[0 19 0] PEIttll a j (D || <tBj 0) /<— 
[1 : n . 1 ] £P E 2 1-21 y . P E 2 I* || a j (23 || 
tBj (2) /<- [1 : n. 1] £PE1 l=3l*o l£fc. 
PE 3I*|| a i O) || i: Bj (3) A— [1 : n . 1 ] £ 
PE4K2sy, PE4l*||aj (4) || t B j (4) /<— 
[1 : n. 1] £PE3ICgi?, e 

[0191] w©8S. PE1feJ:tfPE2ll (|| a 

1 (D II. II aj (2) ||) t (Bjd) /<- [1 : n, 
1] . Bj (2) /<— [1 : n. 1] ) P E 3 fc 
WPE4I1 (|| a j (3) ||, || a j (4) ||) <h (B 
j (3) A— [1 : n, 1] , Bj (4) A— [1 : n, 

1] ) £J#0«fc5l=fc.i>„ 

[0 19 2] PE 1 fc£t;PE2l*. a12T = 

(II a j (1) II. || a j (2) ||) Ht, 
[0 1 9 3] 
[&1 3] 



(2 3 4) 
- [1 : n. 1] ) t ft. 

(2 3 5) 

[0 19 6] £fc, PE3j3J:t/PE4l*. a 34T = 
(II a j (3) II. || a j (4) || ) tlT. 
[0 19 7] 
[*1 4] 

(2 3 6) 



(18) 



4#M¥9-2 1 2 4 8 9 



[0 19 8] ifc*<fc3fcfiX£Sia34£*tf>*. *L 

T> B34= (Bj 0) /<— [1 : n, 1] . Bj (4) /< 
B34' =B34Q34 T 

[0 1 9 9] Z.Z.-C, PE3I±|| 834 |U B34' [1 = 
n. 1] £ || a j (3) ||, Bj «M- [1 : n. 1] 
0>M.$H&mtLXft&L* PE4liO. B34' [1 : 
n. 2] £|| a| (4) ||, Bj (4) /<- [1 : n. 1] 

[0200] ^5Lt, PE2tPE4fl)t$Oai <7>g 
fRli-r^TOlCJSofcWT?. Ctl&OTPElitoiHI* 
PE1tPE3Baj <B!M?S 

[0 2 0 3] tJ9:*J:3'S:tt3t^»Qi3**to«>. -£L 

B13' =B13Q|3T 
fctMW*. C0>$t*, 3RiftP,*vfc|| a 13 II Jb< II aj || 
t LttfflP EIC^P— 

[O 2 0 4] 05x.(iVP Pi/'J— XO«fc5l-. «P ET7 
£IE1S4 1 \zm-i'J~ Vt*5<< VtfmmzxZ&ibM 

■fC -5,, LfctfoT. II a j 00 || <fc B j (k) 

/t— [1 : n. 1] £SLMZffi«L^5l=l±. n+1® 

[O2 0 5] tfc. (PE1. PE2) t (PE3. P 

E4) ©=S"^Trta)ji(ii*aa:icft*x-5.fcto. (23 

8) SCOQi3*#«)**T?l=*»«:a«a>lHl*l4. (I 
og2 4) x (n + 1) ££5. ^Oii-»£PEA<P = 
2l (2<Diti|fe) O^I^-flSft-r^t. (log 
2 P) x (n+1) = (I og2 P) nifca. 
[0 2 0 6] CixIZ. Xf'^S 5 6ICj3lt^»n j+1 <Ji 
7a— K+-VX K^^b-lt-Si:. 2 ( I o g2 
P) n^i. $61=1=1 n- 1 icofk-C 

otoztzt. mm. ±mm=** m±2 ( i © 8 2 p) 

[0 2 0 7] CCD £5!-. 9<|'<7£ft«#ttl::.?*l. 
Ifi3XH:t*fflPn2 /2(D<fe5'a:JSA<m*t 
-*\ P^roftSISli I o g2 PfflHffe'l+tfei. C(D 
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